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Abstract 
Small differences between two complex and 
closely-similar photographs may be located by 
viewing the uniformly illuminated pair with a 
stereoscope. Provided the observer possesses 
normal stereoscopic vision, any non-common 
elements will appear to stand above the general 
picture plane provided by the fused common 
background. It is emphasised that the images 
being examined are not a conventional 
stereo-pair, although the left- or right-eye 
member of such a pair may be so compared with 
its counterpart in a subsequent stereopair. 
This stereoscopic technique was found 
preferable to the alternative 'blink' method for 
most scanning microscope images, although it is 
advantageous to have both methods available. 
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Introduction 
Most laboratories have at times a need to 
locate small differences between pairs of very 
similar photographs. One example is the 
comparison of a photomicrograph of a 
satisfactory integrated circuit with another 
which is suspected to contain a faulty 
interconnection. Another example might be to 
locate sites of continuing activity within a 
field of weathering or corrosion products, one 
photograph being compared with another taken 
after a certain interval of time. Ordinary 
side-by-side visual examination of such complex 
fields can be both tedious and unrewarding, so 
any method that draws attention specifically to 
non-common elements is to be welcomed. 
An obvious technique when digitized pictures 
are avai lable is to program a computer to 
subtract the number corresponding to a given 
picture element in one frame from its equivalent 
value in the second frame. Any difference 
exceeding a pre-set noise value is then 
displayed on a video screen. This method is 
commonly employed in space surveillance, but is 
becoming increasingly applicable in other fields 
as television and CCD images become more 
general. 
Nevertheless, digitizing is still uncommon 
in scanning microscopy, users preferring the 
simplicity and high resolution of conventional 
black-and-white photography. Two instruments 
are available for enhancing differences between 
closely-similar photographs, both traceable to 
19th-centur~ investigations of visual 
perception. These are the stereoscope and the 
blink comparator. 
The Stereoscope 
It is well-known that binocular vision is a 
powerful factor in our perception of depth, due 
to differing parallactic displacements within 
the f~ges received by the left and right 
eyes. Early photographers produced 
stereoscopic views by linearly displacing the 
camera 65
8 
mm (or more) between successive 
exposures: scanning microscopists generally 
prefer to pro
0
duce the two views by tilting the 
specimen 5-10 between the two photomicrographs. 
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Whatever method is employed, in order to obtain 
a correct illusion of depth it is e3sential that 
both pictures be viewed together, with the left 
eye seeing the left-hand view and the right eye 
receiving only the right-hand view. With 
practice, this fusion 
8
may be accomplished 
without instrumental aid, but most people find 
it preferable to use a stereoscope. The •~ens' 
or 'spectacle' type designed by Brewster is 
simple, compact and inexpensive, but is limited 
to prints no more than 65 mm square if 
overlapping is to be avoide1 8 A mirror 
stereoscope of the Wheatstone pattern is 
required for larger photographs. Commercial 
models handle prints up to about 200 mm square, 
with the more expensive 'quantitative' forms 
intended for aerial survey applications 
incorporating accessories to permit measurement 
of the height of selected features. However, 
for qualitative viewing (such as that described 
below) rigid plastic types such as the 
'Geoscope' (see appendix) are perfectly 
adequate. It is also
6
possible to make one's own 
mirror stereoscope. The application of 
conventional stereoscopy to scanning microscor¥ 
has been extensively reviewed in this journal 
and elsewhere. 
What is not so well known is that the 
stereoscope may also be applied to the problem 
of spotting small differences between 
closely-similar photographs that are not 
conventional stereo-pairs. The two photographs 
(which may well be the right- or left-hand 
members of pairs of scanning photomicrographs 
taken over a known interval of time) are secured 
with small magnets upon two separate pieces of 
flat steel sheet, painted matt black and bearing 
teflon pads on the lower side. This keeps the 
prints flat, yet permits easy positional 
adjustments. The mounted photographs are then 
placed beneath the stereoscope, and aligned by 
concentrating the attention upon an edge or 
other prominent common feature. Any elements 
that are not present in both scenes will then 
appear to float above the otherwise flat 
background. It appears that, as a result of 
everyday experience, the brain has learned to 
interpret fused coincident and identical images 
as the infinity plane, so any feature confined 
to just one photograph is perceived as being 
nearer. This phenomenon may easily be checked 
with two identical prints prepared from the same 
negative: a spot of ink applied to one print 
will appear to float above the plane background 
when the pair are viewed stereoscopically. So, 
too, will a white spot or an area of enhanced 
illumination hence the need for uniform 
lighting. However, when working with prints of 
somewhat different density a clearer effect may 
sometimes be achieved by moving the lamps to 
balance the reflected intensity. It is also 
wo6thwhile to try turning both pictures through 90 , as well as interchanging them 
left-for-right. Any non-common elements 
exhibiting stereoscopic elevation (or 'false 
parallax') are best ringed whilst still under 
the stereoscope, using an overhead projector pen 
containing water-soluble ink. 
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It must be pointed out that 8-10% of the 
population cannot see stereo (presumably because 
one eye is excessively dominant) so not everyone 
will be able to use this technique. Trials 
should be made with pairs of prints marked as 
detailed above. With a little practice most 
observers find the method remarkably sensitive, 
tiny discrepancies between the two images 
standing out very obviously from the general 
~ictur~ plane. 
4 
F§ 7 this reason an early 
investigator (Dove' ' ) proposed comparison of 
suspect banknotes with a genuine specimen in the 
stereoscope as a simple and rapid method of 
detecting the spurious article. 
Strangely though, the only scientific field 
where stereoscopic detection of dissimilarities 
became important was astronomy. The invention 
of photography enabled astronomers to make 
records of the same area of sky, with the same 
telescope, at intervals ranging from hours to 
years. Buried amongst hundreds of unchanging 
images were a few displaying varying intensity 
(variable stars) or variable posi 1\on (planets, 
asteroids and comets). Pulfrich designed a 
special st 12eoscope - the Pulfrich stereo-
comparator - to locate these non-identical 
images. One astero1t13 discovered in this way was 
named Stereoscopia . In sp1te of such 
successes (which still continue) the false 
parallax technique has found only sporadic 
application in other disciplines
1 
Stereoscopy took another direction in its 
quantitative application to surveying, 
eventually leading to the important role it now 
plays in aerial surveys and photogrammetry. 
The Blink Comparator 
The Pulfrich stereoconw~rifltor suffered from 
a number of disadvantages : ' 
(i) There was one special direction (parallel 
to a line joining the eyes of the 
observer) where differences could best be 
distinguished. 
(ii) When the magnification was increased to 
examine a suspect image the field of view 
necessarily contracted. If only a few 
stars remained the stereoscopic 
displacement effect was lost. 
(iii) It could not be used by people with 
defective vision in one eye, or otherwise 
possessing poor stereoscopic vision. 
For these reasons the astronomical 
stereo-comparator was gradually replaced by the 
blink comparator (or blink microscope), also 
originalt-4 designed by Pulfrich for the Zeiss 
Company. In this instrument the two fields 
are presented in rapidly alternating succession 
to one eyfs by mechanically-operated synchronous 
shutters. An observer will automatically 
choose his dominant eye - usually the right. 
The result is that any image exhibiting a 
difference of intensity or position on the two 
plates draws attEl_'},t\<?)n to itself by 'blinking' 
or 'oscillating'. ' The phenomenon persists 
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Figure 1: Weathered surface of 13th century 
stained glass from Canterbury Cathedral, 
examine d by scanning electron microscopy. 
Silver was used for the conductive coating rbnce 
it could be removed after each examination. 
(a) Appearance when fi rst exa min ed, with the 
specimen washed briefly in distilled water. 
even when the microscope is focused upon a 
sing l e suspect image-paf 6. The planet Pluto was discovered in this way. The Zeiss blink 
comparator had to be very large to t ake two 
'whole plate' glass negatives or diapositives in 
any orientation, and very precise in its action 
to allow high magnifications. It was suited 
only to the exa mination of transparencies. 
Being so highly specialized, few were made. For 
these reasons the instrument was always 
ex tr emely expensive by the standards of its day, 
and possession was effectively confined to major 
observatories. Presumably this is why such a 
potentially useful principle never became more 
generally known a nd applied in other fields. 
Simplified 'blink' apparatus 
In less exacting applications it is obvious 
that much the same effect could be achieved by 
a lternating the illumination of the two 
superimposed fields, care being taken that light 
could not spill over from the 'illuminated' to 
the 'unilluminated' area. Both eyes could then 
be used, as well as photographic prints and 
opaque printed matter in general, including 
colour as well as monochrome. This principle 
has recently been applied to coupled slide 
projectors, with the result that the blink 
comparator is now experiencing a rena~ssance in 
the hands of keen amateur astronomers. 
Many years ago an instrument operating on 
the alternating illumination principle (the 
Ramley 'Comparatec') was available commercially 
for the comparison of small opaque fields, such 
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(b) Appearance after several soaking and drying 
cycles. 
\ • I - , 
(c) Diagram showing positions of some additional 
cavities that were discovered in (b) by 
stereoscopic viewing. 
as postage stamps and selected areas of 
banknotes. However, so far as can be 
ascertained, neither it nor anything like it is 
currently on the market. A simple 
transistorised flip-flop circuit was therefore 
constructed to control two incandescent lamps, 
switching them alternately at a rate variable 
between 1 and 10 Hz. (Mechanical methods and 
circuits employing electromagnetic relays should 
be avoided, for their noise can be distracting 
when concentrating upon the images). Low 
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wattage mains-voltage lamps were preferred, 
since their fine filaments cooled more quickly 
during the 'off' periods. Provision was made 
for either or both of the lamps to be 'on' 
continuously, to aid initial setting-up. The 
two lamps were then arranged to uniformly 
illuminate two similar - but not identical -
photographs, the intensity of the reflected 
light being balanced by appropriate positioning. 
A commercial mirror stereoscope (Sokkisha MS 27) 
fitted with a black cardboard partition was used 
to fuse the two images optically. Small 
differences between the two photographs did 
indeed 'blink', most obviously at about 3 Hz. 
However, it was soon found that the intermittent 
illumination was rarely necessary: the 
non-common elements 'stood out' in daylight or 
continuous incandescent illumination. It was 
next discovered that, as detailed above, this 
was by no means a new observation - just one 
that has been generally forgotten. Since it is 
simpler and (to most observers) easier on the 
eyes, straightforward stereoscopy is now 
generally favoured in this laboratory to discern 
small differences between pairs of complex and 
closely-similar scanning electron micrographs. 
An example is shown in Figure 1. However, for 
relatively simple fields lacking background 
structure, the blink method can prove more 
effective. The best solution is to fit a mirror 
stereoscope with means for either continuous or 
alternating illumination, so that both 
techniques may be applied. 
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Appendix: Suppliers of Stereoscopes 
Agar Scientific Ltd 
66A Cambridge Road 
Stansted 
Essex CM24 8DA 
UK 
Sokkisha UK Ltd 
Unit 5, Oak Court 
Betts Way 
Crawley, W. Sussex 
U.K. 
Crystal Productions 
1882 Johns Drive 
P.O. Box 2159 
Glenview, IL 60025 
U.S.A. 
The last-named are suppliers of the 'Geoscope' -
a full-size mirror stereoscope in rigid plastic. 
